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DECLARATION UNDER 37 C.F.R. § 1.132 

I, David W. Scott, one of the co-inventors of the invention described in the above 
identified patent application, declare and affirm that: 



1 . I am currently Head of the Immunology Department at the Jerome 
Holland Laboratories of the American Red Cross, Rockville, Maryland. I am also 
Professor and Chair of the Department of Immunology at the George Washington 
University Medical Center. I have been actively involved in the study of basic 
immunology, with particular emphasis on immunological tolerance, since 1966. I have 
published numerous research papers, review articles and book chapters on this subject. A 
curriculum vitae, including a selected list of publications, is attached hereto as Exhibit A. 



2. I am an inventor on the above-referenced patent application. In addition 
to the experimental data presented in the specification, additional experiments have been 
performed in accordance with the teachings of the specification, using a variety of 
different antigenic polypeptides in fusion proteins. These experiments (described in 
detail below) have demonstrated that a pharmaceutical composition comprising a 
pharmaceutical^ acceptable excipient and non-tumor lymphoid or hematopoietic cells 
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comprising an IgG fusion protein allow for induction of tolerance to many different 

antigens. These experiments also demonstrate that tolerance can be induced using either 

an entire antigenic polypeptide or portion thereof in the fusion protein (as addressed in 

the First Declaration of Dr. David W. Scott, filed September 21, 2001). 

3. In addition to the lymphoid cell comprising a fusion protein comprising 
residues 12-26 of the bacteriophage X cl protein described in Examples I-V of the instant 
specification (at pages 31-43), non-tumor lymphoid or hematopoietic cells comprising the 
following six antigenic polypeptides (or portion thereof) have been prepared and studied: 

(i) myelin basic protein - full-length protein; 

(ii) glutamic acid decarboxylase (GAD65) - full-length protein; 

(iii) insulin B chain - residues 9-23; 

(iv) interreceptor retinal binding protein (IRBP) - residues 161-180; 

(v) bacteriophage A, cl protein - full-length protein; and 

(vi) ovalbumin - full-length protein. 

Each of these antigenic polypeptides, or portion thereof, was incorporated into an IgG 
fusion protein according to the teachings of the specification and the IgG fusion proteins 
were expressed on lymphoid or haemopoietic cells, also in accordance with the teachings 
of the specification. Pharmaceutical compositions comprising (a) non-tumor lymphoid or 
hematopoietic cells, specifically B cells, expressing the IgG fusion proteins; and (b) a 
pharmaceutically acceptable excipient, were administered to a mammalian host, and 
tolerance induction was studied. As described in further detail below, tolerance was 
induced using non-tumor lymphoid or hematopoietic cells comprising fusion protein 
comprising an immunoglobulin heavy or light chain and each of the six antigenic 
polypeptides or portion thereof, listed above, thereby demonstrating the general 
applicability of the pharmaceutical compositions of the invention in inducing tolerance to 
a wide variety of different antigens, even when the major epitopes for a given MHC 
haplotype are not known. Some of this work has recently been published in a peer- 
reviewed journal 7. Immunology, See Melo et al., (2002) J. Immunol 168:4788-95. 
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4. For the study of myelin basic protein (MBP), the experimental allergic 

encephalitis (EAE) mouse model was used. The EAE model is a well established, art- 
recognized system for studying the autoimmune reaction to myelin basic protein, MBP, 
as a model for multiple sclerosis. An MBP-IgG fusion retroviral vector construct was 
prepared using the full-length MBP nucleotide sequence in the construct. Non-tumor 
lymphoid or hematopoietic cells, specifically, splenic B cell blasts, were infected with the 
retrovirus encoding the IgG fusion protein. An ovalbumin-IgG (OVA-IgG) fusion 
construct was used as a control. After expansion of the cells, they were suspended in a 
pharmaceutically acceptable excipient (PBS), and the pharmaceutical composition of 
cells and excipient was injected intravenously into syngeneic recipients after passive 
transfer of MBP-specific T cells into the recipients. Mice were followed daily for signs 
of paralysis (as an indicator of an immune response to MBP) until moribund/sacrifice and 
their average EAE score (on a scale of 1-5) was assessed. As shown in Figure 1, attached 
hereto as Exhibit B, mice that were treated with the control composition, OVA-IgG 
expressing cells and a pharmaceutically acceptable excipient, had EAE scores of at least 
3 within first five days of treatment and reached EAE scores of 5 by day 10. In contrast, 
mice that were treated with the pharmaceutical composition comprising MBP-IgG 
expressing cells and a pharmaceutically acceptable excipient, had EAE scores of only 1-2 
over the course of 20 days, indicating that the MBP-specific T cells that had been 
transferred into the recipients were effective in inducing tolerance. 

5. For the study of glutamic acid decarboxylase (GAD) and insulin receptor 
B chain residues 9-23, the NOD mouse model was used. The NOD mouse model is a 
well established, art-recognized system for studying autoimmune diabetes. A GAD-IgG 
fusion retroviral vector construct and an insulin B chain 9-23 IgG fusion retroviral vector 
construct (B9-23-IgG) were prepared using a nucleotide sequence encoding the full- 
length GAD and a nucleotide sequence encoding residues 9-23 of insulin B chain, 
respectively, in the constructs. Splenic B cell blasts from NOD mice were infected with 
the retrovirus encoding either the GAD-IgG or B9-23-IgG fusion protein. A lambda 
repressor cl 1-102 immunoglobulin fusion protein (1-102-IgG) construct was used as a 
control. The transduced NOD B cell blasts were suspended in a pharmaceutically 
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acceptable excipient, and the pharmaceutical composition of cells and pharmaceutically 

acceptable excipient (PBS) were transferred to NOD recipients intraperitoneally at 10 

weeks (by which time the NOD mice exhibit signs of early diabetes). Mice were 

followed weekly for glucose levels until moribund. Figure 2, attached hereto as Exhibit 

C, is a graph showing the percentage of mice exhibiting diabetes from 10 weeks to 19 

weeks, wherein the mice were either untreated (squares), treated with the control 

composition comprising cells expressing the lambda cl 1-102-IgG construct (circles), 

treated with the composition comprising cell expressing the GAD-IgG construct 

(triangles), or treated with the composition comprising cells expressing the B9-23-IgG 

construct (diamonds). The results demonstrated that a lower percentage of mice treated 

with either the pharmaceutical composition comprising GAD-IgG-expressing cells or B9- 

23-IgG-expressing cells exhibited diabetes over the course of the experiment. 

Importantly, it was found that a single treatment with the composition comprising cell 

comprising the GAD-IgG construct led to a significant delay in the onset of diabetes, as 

measured by glucose levels and prolongation of life. In addition, a single treatment with 

a pharmaceutical composition comprising either GAD-IgG-expressing cells or insulin 

B9-23-IgG-expressing cells (and a pharmaceutically acceptable excipient) after clinical 

signs of diabetes (week 10) showed significant efficacy. Analysis of islet pathology in 

GAD-IgG or B9-23-IgG treated mice suggested that remaining islet survival was 

maintained, despite inflammation in surrounding areas. Importantly, these data show that 

NOD B cells can be tolerogenic antigen presenting cells (APC). Thus, these experiments 

demonstrate that the compositions comprising cell expressing GAD-IgG and B9-23-IgG 

(and a pharmaceutically acceptable excipient) were effective in inducing tolerance in an 

animal model of autoimmune diabetes. 

6. For the study of interreceptor retinal binding protein (IRBP), the 
experimental autoimmune uveitis mouse model was used. The uveitis model is a well 
established model for studying the autoimmune reaction to IRBP. An IRBP-IgG fusion 
retroviral vector construct was prepared using the nucleotide sequence of residues 161- 
180 in the construct, since residues 161-180 had previously been established as a 
uveitogenic peptide. Silver etal., /avert. Ophthalmol Vis. ScL (1995), 36:946-954. Non- 
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tumor splenic B cell blasts were infected with the retrovirus encoding the IgG fusion 

protein, suspended in a pharmaceutically acceptable excipient (PBS), and the 

pharmaceutical composition comprising the cells and the pharmaceutically acceptable 

excipient used to treat unprimed mice challenged with pi 6 1-1 80 from human IRBP in 

complete Freund's adjuvant to induce uveitis. To test the efficacy of already immune 

animals, seven-day primed mice received a pharmaceutical composition comprising 

similarly transduced B cell blasts and a pharmaceutically acceptable excipient. The 

results of these experiments are described in detail in Agarwal, R.K. et al., J. Clin, Invest 

(2000), 106:245-252, a copy of which is attached hereto as Exhibit D. The results 

demonstrated that a single infusion of a pharmaceutical composition comprising 

transduced cells and a pharmaceutically acceptable excipient, 10 days before uveitogenic 

challenge, protected mice from clinical disease induced with the epitope or with the 

native IRBP protein. Furthermore, the treatment was protective when initiated 7 days 

after uveitogenic immunization or concurrently with adoptive transfer of primed 

uveitogenic T cells. Thus, these experiments demonstrate that the pharmaceutical 

composition comprising lymphoid cells expressing the IRBP 161-1 80-IgG construct, and 

a pharmaceutically acceptable excipient, was effective in inducing tolerance in an animal 

model of autoimmune uveitis. 

7. For the study of induction of hyporesponsiveness to intact foreign protein, 
an immunoglobulin fusion retroviral vector construct was prepared using the full-length 
nucleotide sequence of bacteriophage lambda repressor cl protein (encoding residues 1- 
102). Non-tumor bone marrow cells or peripheral B cells were infected with the 
retrovirus encoding the IgG fusion protein, the cells were suspended in a 
pharmaceutically acceptable excipient, and the pharmaceutical composition comprising 
the cells and excipient was administered to syngeneic mice to test for tolerance. The 
results of these experiments are described in detail in Kang et al., Proc. Natl Acad. ScL 
USA (1999), 96:8609-8614, a copy of which is attached hereto as Exhibit E. The results 
demonstrate that when the experimental mice were challenged with the pi -102 peptide, 
they failed to respond as effectively as mice treated with mock-transfected control cells to 
the major epitopes of pi -102 recognized by mice of the haplotypes used in the study. 
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The results of these experiments show that administration of a pharmaceutical 

composition comprising non-tumor cells expressing a full-length protein fused to JgG, 

and a phaimaceutically acceptable recipient, is an effective approach for the purpose of 

inducing tolerance to all known epitopes of an antigen. 

8. In addition to the fall-length lambda repressor cl protein described in 
paragraph 7, we have engineered a fusion protein construct that contains a full-length 
ovalbumin protein. Ovalbumin is an allergenic chicken protein, and is an art-recognized 
model antigen- Cells transduced with this OVA-IgG construct were effective in inducing 
tolerance to ovalbumin (data not shown), similar to the results for the other experimental 
systems described herein, 

9. I declare further that all statements made herein of my own knowledge are 
true and that all statements made on information, and belief are believed to be true; and 
further that these statements are made with the knowledge that willful false statements 
and the like are punishable by fine or imprisonment, or both, under Section 1001 of Title 
18 of the United States Code and that such willful false statements may jeopardize the 
validity of the above-identified application or any patent issuing thereon. 
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PK^thMMfa**^ f^-^^ SCOTT. DAVIO 



BIOGRAPHICAL SKETCH 

— " I POSITION TfTLE 

name Head, Department of immunology 

training.) 



INSTITUTION AND LOCATION 

Antioch College. Yellow springs. OH 
University of Chicago, Chicago, IL 
Yale University. New Haven, CT 



DEGREE 



M.S. 
Ph.D. 



YEAR 
CONFERRED 



Left after 3 years w/o de< jree to begin grad work 



1964 
1969 



FIELD OF STUDY 



Microbiology 
Immunology 



Yale Universi ty, New Haven, u i i • • ■ ^opm*. «xperi a oc. .od nxkxs. 

RESEARCH ANO/OR PROFESS.ON/U. EXPERIENCE: ^^^J^^ "^SSS^T-c-^*- .^^Tr 
EJ^nt^ eartter pubta*** pertinent to Ms eppfcefen. 00 NOT EXCEED Prvu ™wa>. 

vKjSctentist, National InsWiute for Medical Reseat*. Umdon. UK. (6.G.B. Klaus. 

Director, Immunology Training Program, 1999. , . . nK/ MpHirP , ranter 

Adjunct Professor of Microbiology and Immunology. Georgetown Urnv. Medical Center 



1969 
1969-1970 
1971-1974 

1974-1979 
1975 

1976-1977 

1979-1983 
1981 

1983-1994 

198$ 

1993 
1994- 



1996- 

Honora and Awards: . MMfl7m 
^ne Coffin CWWs Postdoctoral Trainee. O^ &garvd (1 969-70) 
Research (^^Development Awardee, NIH (1975-80) 
Se^ooseStt Fenov^lntemafional i^wn^a^ Can^(1 97^77 ^) 
Dear* Professor of Immunology. University of Rochester Medical Ctr. (1983-1994) 

E£2 ^SLmbe, .MB. 1989. 1995. 1997. 1998: AIDS (ARR-1). 1990; IMSA 1995; 

Ame^SScM^"^. ~ "TEES' 1982 ^ 

Associate Editor. Journal of ^^^WJ? 8 ^^"!^! 99 
Associate Editor. Cancer Immunology and Immunotherapy. 1984-88 
Editorial Board, aXut&tmrmology. 1994-prBsent _ „ 0 «m_«m 

Board Member. Triangle CoaBtU for Science and Technology Educaton. 1994-1997 
Advisory Board. Education Development Center. 1994. 
Council. Midwinter Conference of Immunologtsts. 1997-present 
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Research prrj**** onnoina or complete (tout three years): 
R01 CA55644-06 (Scott, D.W) NIH, NCI 

of antMgM induced .urine B- 
^tolgSSSnd apoptosis. especially with respect to initial signal.ng. myc and cyd.n 
kinase activity. 

P01 CA78794-01 (Scott. D.W.) NIH, NCI (pending) 

Sianals Regulating Fas-Mediated Apoptosis in B-cell lines . 
This project is examining the regulation of Fas-mediated apoptosis in a senes of munne and human 
B-cell lines. In particular, we are studying the pathways by which anti-lg crosshnking renders cells 
Fas-resistant and its role in lymphomagenesis. A second goal its to understand the pathways on 
natural resistance to Fas-driven apoptosis in a subset of these lines. 

R01 AI35622-01 (Scott. D.W.) NIH. NIAID 
Novo! Gene Therapy for Tolerance Induction 

The aims of these projects are to establish a bone marrow retroviral transmission approach to 

autoantigenic epitopes and apply this to a model (EAE) for MS. 

#196110 (Scott, D.W.) Juvenile Diabetes Foundation International 

Novel Gene Therapies for the Induction of Tolerance m Diabetes 

The aims of this project are to establish a bone marrow retroviral transmission approach to 

autoantigenic epitopes and apply this to a model of diabetes. 

R01 Al 29691-10 (Scott. D.W.) NIH, NIAID 
Regulation of Specific B-Cell Responsiveness togp120 

The aims of this project are to develop strategies for tolerance to define epitopes in HIV gp120 and 
apply these to a model of CD4 T-cell apoptosis induced by anti-gp120:gp-120 crosslinking. 

Publications (elected from over 170) David W. Scott, Ph.D. 

Ales-Martinez, J.E., Warner. G.L, and Scott. D.W.: Immunoglobulins D and M mediate signals that are 

qualitatively different in B cells with an immature phenotype. Proc. Natl. Acad. Sci. USA 85: 6919- 

6923,1988. 

Yao, X-r. and Scott, O.W.: Expression of protein tyrosine kinases in the Ig complex of anti-u sensitive 
andanti-u resistant B-cell lymphomas: A rote of the p55blk kinase in signaling growth arrest and 
apoptosis. Immunol. Rev., 132: 163-186, 1993. 

Scott, D.W. B-cell tolerance in vitro. Advances in Immunology, 54: 393-425, 1993. 
Fischer. G.. Kent. S.. Joseph. L. Green, D.R., and Scott, D.W.: Effect of antisense oncogene 
oligonucleotides on signal transduction in growth inhfoitable murine B-cefl lymphomas. J. Exp. Med., 
179:221-228,1994. 

Green. D. R. and Scott, D.W. Activation-induced apoptosis In lymphocytes. Current Opinion in 
Immunology. 6: 476-487. 1994. 

Joseph, L. Ezhevsky, S.. and Scott. D.W. Lymphoma models for B-cell activation and tolerance. XI. 
AntMgM treatment induces growth arrest by preventing the formation of an active kinase complex 
which phosphorylates pRB in Gv Cell Growth and Differentiation. 6: 51. 1995. 

Yao. X-r., Flaswinkei. H.,.Reth, M. and Scott, D.W. kja or Igb Cytoplasmic tails containing an 
Immune receptor Tyrosine-based Activation Motif (TTAM) can independently signal for growth arrest and 
apoptosis in murine B-lymphoma cells. J. Immunology 155: 652, 1995. 

Ezhevsky. S.. Toyoshima. H. . Hunter. T. and Scott. D.W. Rote of cyclin A and p27 in antMgM-induced 
Gi growth arrest of murine B-cefl lymphomas. Molecular Biol. Cell. 7: 553 1996. 
Zambkfis. E.. and Scott. D.W. Epitope-specific tolerance induction with an engineered immunoglobulin. 
Proc. Nat. Acad. Sci. 93: 5019. 1996. 
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Ltt. O.W., Grdina. T. and Shi. Y. T ce«s commtt suicide but B cells are murd red. J. Immunology, 
156: 2352, 1996. „ . _ ... D 

Inter Immunology. 8: 1375, 1996. 

Tamhidis E Kurup A. and Scott. O.W. Genetically-transferred central and perlpherahmmune 

orogenrtors or peripheral B lymphocytes. Molec. Medcine, 3. 21 2. 1 997. 

K>ii« p Rarth R and Scott D W. Both resting and activated B lymphocytes expressing 

^telS -v! " -5*- t0,ero9eniC V6h,deS ' n 

immunocompetent adult recipients. J. Immunology, 158: 2174, 1997. 

Scott D W Brunner. T.. Donjerkovic'. D.. Ezhevsky. S.. Grdina. T.. Green. D.. Sh«, Y. and Yao 
X^R MuVder and suicide: A tale of T and B cell apoptosis. In: R^^Cell Death , (ed. by 
Y B Shi Y Shi D.W. Scott and X. Yu). Plenum Press, New York, p. 91 ,1997. 
Scott D W Donjerkovic'. D.. Maddox, B., Ezhevsky. S.. and Grdina. T. Role of c-myc ; and p27 In 
^gKuc^Vmpnomka In: M^anisms in B-cell neo P las,a„(ed. by M. Potter 

and F Melchers) Contemp. Topics in ImmunobioL p. 103, 1887. 

Kana Y and Scott DW An ongoing immune response to HIV envelope grycoiprotein in Human 
CD4 iransgen^^ decline upon intravenous administrate of g P 120. Eur. 

J. Immunol. 28: 2253-2264. 1998. 

Donjerkovic'. D.. and Scott, D.W. Regulation of p27Wp1 accumulation un murine B-lymphoma 
cells- role of c-myc and calcium. Cell Growth and Drfferentiat.on. 10: 695-704. 
Kang Y Melo. M.. Oeng, E.. Tisch, R., E^Amine, M. and Scott, D.W <1.^«J^ * 
rSesionsiveness to Wad multi-determinant foreign protein via retroviraHned.ated gene 
egression:! thelgG scaffold is important for induction and maintenance of immunological 
hyporesponsiveness. Proc. Nat. Acad. ScL, 96: 8609. 

Mueller, CM., and D.W. Scott. 1999. Differential sensitivity of murine B lymphoma cell lines to 
ligation of the Fas receptor. Submitted. Under revision. 

Mueller C, J A Hinshaw, and D.W. Scott 1999. B-cell receptor-induced protection from Fas- 
mediated apoptosis. In preparation 

Agarwal R. K.. Kang, Y., Zambkfis, E., Scott, D.W.. Chan, C. and Caspi. R.R. 1996. Retroviral 
^n^Snsferof anlnmunoglobulin-antigen fusion protein protects from autcmmune disease. 
Submitted. 

Scott. D.W.. Donjerkovic, D.. Carey. G.. Mueller. &. Uu, S.. and Tonnetti, LB-cell receptor and 
F s-mediated signals for fife and death. Immunol. Reviews 176: In press. 2000. 
Donjerkovic. D.. Carey. G.. Mueller. C. Uu, S.. and Scott. D.W. Ufe and d^Jedsjc^ ni B1 

uJL^ m B^ll neonlas iajRote of B1 and nfttg «^ W^ff 
to B-cen neoplasia (ed. by M. Potter and F. Melchers) Contemp. Topics in ImmunODiol. in press. 
2000. 
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Figure 1 



Effect of MBP-IgG gene therapy on EAE 
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Figure 2 
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